with salmonids from natural water and gave increased arsenic concentrations in feed mixes based on sea-fish meal as the cause.
The study reported here focused on the main river in the Czech Republic, i.e. the Elbe, and its tributary, the Vltava. Tissues of fish caught there were analysed to determine arsenic contamination levels in selected localities, to map the arsenic distribution in fish tissues, and to assess the impact of the 2002 floods on the rivers' arsenic contamination levels.
Materials and Methods
This paper reports results of a study of arsenic concentrations in tissues of bream (Abramis brama L.) and perch (Perca fluviatilis L.) caught in various localities along the River Elbe (313th river km -Verdek, 256th r. kmNûmãice, 224th r. km -Valy, 160th r. km -Lysá, 116th r. km -Obfiíství, 21st r. km -Dûãín and 2nd r. km -Hfiensko) and in two locations in the lower reaches of the River Vltava (165th r. km -Podolí, 113th r. km -Zelãín).
In 1999 and 2003, fish from six locations were analyzed. In 2002, fish from seven locations along the Elbe were analyzed. In 2000, samples from four pools of the River Elbe were taken. In 1999 In , 2002 , samples from two localities along the River Vltava were also examined. Individual localities are shown in Fig. 1 . Samples in individual years were taken in late July. Standard methods in river fish studies were used both when catching the fish and taking samples. The fish were caught using an electric generator set located on a boat with an outboard. As soon as they were caught, the fish were weighed and their scales collected for age determination. Muscle samples were collected from fish caught in the Elbe and the Vltava, and muscle, liver, kidney and gonads samples were taken from fish caught in pools. The samples were put into plastic bags, labelled and transported in cooled containers to a freezer where they were stored at -18 °C. The characteristics of the fish examined are given in Table 1 .
The samples were first mineralized by nitric acid and hydrogen peroxide in a microwave-heated laboratory autoclave (Uniclever, Plasmatronica, Poland) and then ashed with an addition of magnesium nitrate in a muffle oven at 450 °C. The ash was dissolved in hydrochloric acid, and As V was reduced to As III . Arsenic was determined by the hydride technique on MHS-20 connected to the atomic absorption spectrometer Z-5000 (both from Perkin Elmer Comp). The detection limit (3σ) was 1 µg·kg, and the standard deviation of parallel determinations was less than 5%. Standard reference material CRM No 278 (mussel tissue, BCR) and CRM No 185 (bovine liver, BCR) was used to verify the validity of the method. UNISTAT 5.1 software was used to statistically evaluate arsenic concentrations found.
Results and Discussion
First, a comparison was made of arsenic concentrations in muscle tissues between male and female fish caught in different localities in individual years. The levels found in both bream and in perch were comparable for both sexes. It was therefore possible to compare individual localities using values obtained from all of the fish examined, irrespective of their sex (Figs. 2, 3, 4.) . (n = number of fish, SD = standard deviation) in individual years was the fact that no relation was found between arsenic concentrations in muscle tissue and weight or age of the fish. Linear relation tests were made whenever more than five bream or perch from one location were examined. Burger et al. (2002) on the other hand found a positive correlation between body weight and arsenic contents in fish from the River Savannah. Another important factor that made comparison between arsenic concentrations in muscle tissue of bream and perch from different locations possible was the fact that all the fish in individual years were caught and sampled in late July, i.e. when water temperatures were practically the same. The influence of temperature on metabolic transformation and elimination or accumulation of arsenic in fish tissues has been described by Chan and Huff (1977) and Svobodová et al. (2002b Svobodová et al. ( , 2004 . These authors reported higher arsenic concentrations in fish tissues at lower water temperatures when detoxification processes slowed down. Fig. 2.) . The scatter analysis demonstrated higher fish tissue concentrations in that locality compared with those in Podolí (P < 0.01), Nûmãice, Obfiíství, Dûãín and Hfiensko (P < 0.05). Statistically significant changes in arsenic concentrations in fish muscle tissue in 2003 compared with pre-floods situation in 2002 were found only in Hfiensko, where lower concentrations were found (P < 0.05) and in Zelãín, where higher concentrations were ascertained (P < 0.01).
Arsenic Arsenic concentrations in muscle tissue of bream and perch captured in pools of the Elbe in 2000 are shown in Fig. 4 . No statistically significant differences in arsenic concentrations in bream muscle tissue between different localities were demonstrated. Arsenic muscle tissue concentrations in perch from Chvalovice were lower (P < 0.05) than in LÏovice and Polabec.
Although differences in muscle tissue arsenic concentrations in bream from pools in the Elbe were not statistically significant, arsenic concentrations in the liver, kidneys and gonads exhibited considerable variations (Fig. 5.) . Arsenic concentrations in the kidneys and liver are higher in most cases than As concentrations in muscle tissue. This conclusion was also made by Suhendrayatna et al. (2001) in the case of Tilapia mossambica.
The bream from Chvalovice were an exception because their kidney, liver and gonads As concentrations were lower than their muscle tissue As concentrations. This finding is in agreement with literary data (Chan and Huff 1997) indicating that methylation capacity changes with exposure, and that periods of high metabolism and As excretion alternate with periods when As is accumulating in tissues. Fig. 5 shows average As concentrations in male and female bream tissues in pools of the Elbe. While As concentrations in muscle tissues, liver and kidneys from one locality were similar for both male and female bream, As concentrations in eggs and milt differed (P < 0.05). Significant correlations were found only between As contents in the liver and eggs (correlation coefficient r = 0.8), liver and milt (r = 0.9), kidneys and milt (r = 0.8) and kidneys and eggs (r = 0.8).
Obsah arsenu ve tkáních ryb z fieky Labe
Cílem pfiedkládané práce bylo zhodnotit obsah arsenu ve tkáních (svalovina, játra, ledviny, gonády) ryb odloven˘ch z vybran˘ch lokalit fieky Labe a jejího pfiítoku fieky 
